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 / G = (V, E , )  	 
%  v ∈ V !

* & deg(v) > δ !
 (∗ 	      ≤ δ ∗)
0
   O e ∈ E(v) 
   QE?R
E ← E \ {e}
* & deg(v) > (x ∼ U [1, δ]) !
 (∗    ∗)
0
   O e ∈ E(v) 
   QE?R
E ← E \ {e}




   






* & |K| > 1 !

(i, j) ← argmin
i,j∈{1,... ,|K|},i=j
D(ki, kj) (∗  	   	
 ∗)
[vr, vs] ← argmin
vr∈ki,vs∈kj
d(vr, vs) (∗     	
 ∗)
E ← E ∪ {[vr, vs]}& k ← ki ∪ kj& K ← K \ {ki, kj} ∪ {k}
 G = (V, E , )
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pi   
  $ mi&  i ∈ {1, . . . ,M}
 / Si 
 
 
  $ mi&   i ∈ {1, . . . ,M}
%  i ∈ {1, . . . ,M} !

V ′ ← V
% j  1 - pi · |V| !

0
 	  
 v 
 V ′
Si ← Si ∪ {v}& V ′ ← V ′ \ {v,Adj(v)} (∗  	!  	! ∗)
0
 V ′ = ∅ 
j ← pi · |V| (∗   " 	  ∗)
 Si   i ∈ {1, . . . ,M}
 "  	   
   








 $$  
 	

 / Si 
 
 
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Si& H ← ∅& C ← ∅& NC ← 0
%  mi ∈M !

V ′ ← V \ S (∗ 	  
   	 ∗)
%  v ∈ V ′ !
 (∗    ∗)
0





 γ = 0 
3 c   	 
h(c) ← v& s(c) ← argmin
s∈Si
{d(v, s)}& n(c) ← γ (∗ 	   	
 ∗)
H ← H ∪ {v}& C ← C ∪ {c}& NC ← NC + n(c) (∗    ∗)
 H& S& C& NC
Adj(v)     $   v#
AB
E? 1K3*7'<27 *3 <73'70*3 *3K*3



















   
 5
 ξ = 1.8 S
    
 











   $ (p1, p2, p3) = (1/10, 1/5, 1/15) S
 Γ1 = (0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1, 1, 2, 2, 3, 3, 3, 4, 6, 6, 6, 9, 13, 15) S
 Γ2 = (0, 1, 1, 2, 2, 2, 2, 2, 3, 4, 4, 5, 6, 6, 7, 7, 8, 10, 10, 10, 14, 17, 19, 20) S
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F20 ?H C A@ ?D ?E C ???
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&
    2 880 
 Q@ 
 × ?C 

 × E 

 × @F  

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   5 T0 ∈
{ {250, 500, 750, 1 000} 
 F = F1
{5, 6, 7, 8} 
 F = F2 S




   O  5 µ = 10 S
 #   

 "  	 	 F 5 κ0 = 1.02 S
       QAER     	 "  5 λ = 1 S
   
  
 
 Ni 5 ϕ0 =
{
0  3 Nf
0.7  3 Ni S





ψ = 0.95 S








9   
 
  5 γmax = 200 S






   
 9  5 ηmax = 7500



























 5 ν =
{
10 
 |V| ∈ {11, 20}
18 
 S
    
  5 ζ ∈ {7, 10} S
 #   

 "  	 	 F 5 κ0 = 1.02 S
       QAER     	 "  5 λ = 1 S
   
  
 
 Ni 5 ϕ0 =
{
0   Nf
0.7   Ni S





ψ = 0.95 S
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 χ * 
 
& ρa(χ) 
   
 

 i ∈ I  


 a    
 χ ·mina˜∈A {ti,a˜} 
  
  	 ρa : [1,∞) →
[0, 1] 
       a 7
   	 
 
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  9 EEQR
   9  	   a(πj)&  	&     

χ ∈ [1,∞)&    
 #
  	   	   "
χ   &   

 χ  & 






 {1, 1.1, 1.2, 1.3, . . . } 
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+, $	  	 fni,a(πj) +, -.	  	 r
n
i,a(πj)
  EE Y  
 
   	 	 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  	  χ  &  ρna(π4)(1.3) 





∣∣{i ∈ I | rni,a(π4) ≤ 1.3}∣∣ = 14 · ∣∣{I1,I3,I4}∣∣ = 34 .

 
   :
  
" χ = 1.7&   #  	  
9 EEQR  

   '
&   ρna(πj)(χ) = 1&   a(πj) ∈ Aa  









  9 EG
χ ? ?? ?@ ?A ?E ?G ?H ?B
a(π1) @ZE @ZE AZE AZE AZE EZE EZE EZE
a(π2) ?ZE @ZE @ZE AZE AZE AZE EZE EZE
a(π3) @ZE @ZE @ZE AZE AZE AZE AZE EZE
a(π4) ?ZE @ZE AZE AZE EZE EZE EZE EZE
a(π5) ?ZE ?ZE @ZE AZE EZE EZE EZE EZE
a(π6) @ZE @ZE AZE EZE EZE EZE EZE EZE
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A1 = {3 Nf (π1), . . . ,3 Nf (π20)},
A2 = {3 Ni(π1), . . . ,3 Ni(π20)},
A3 = {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L ← L+ (c, b) (∗        ∗)
0
 |L| > ζ 
:  




GA 1K0<27   '`<  * * ' 32  * *3 *1*3 * * 3
   
  
 
 Ni 5 φ0 = 0.7 S





ψ = 0.95 S






   
 9  5 ηmax = 7500
   -
  





    
 
   A Q
 GF FFF 
  9
R












   GE
F20(2) F20(3) F32(3) F32(6) F52(9) F52(13)
' F1/NC ?FBG BFB @??E HGC @FDA ?AC@

 F2 @B @? EB ?B GC E?
'
 F1/NC ?FEC EEC @FHH GAG ?BCA BDG

 F2 @B @F EB ?B GC AD
 F1/NC @G_ AHH_ @A_ ?CB_ ?EC_ E@G_
 F2 F_ EC_ F_ F_ F_ ED_
F101(20) F101(25) R34(4) R34(5) R34(6)
' F1/NC EFAH @CD@ ?@EA ??HH ?FGC

 F2 ?FA CE @D @B @E
'
 F1/NC ?EE@ ?E?H ?FAH CEB B@H

 F2 ?F? C? @D @H @E
 F1/NC HEA_ G?_ ?HB_ @BE_ A?E_
 F2 ?D_ AH_ F_ AB_ F_







   

  





     $ 
 
  





 ??&  
  $ 
 
  
   & 

   
 
  
   
  
   

    9
 
  O  
 
  
 Θ & 

 &  





















   A Q
 GF FFF 
  9
R  PF2F1 





 PF2  9  7
   
 R34(6)    Θ 


  " @E 
& 





  ?FA "
?F? 
 2 































































































+, PF2 +, PF2F1







































































































































































+, PF2 +, PF2F1










GE ' 1*0(*10(* I >2<3<7'6* >'1<'!*
































   
  " 






















 "   S
    









































 Nk& k = {1, . . . , kmaxb 


















   9   R '
  
 
  P&     
 
 P1 ∈ N1(P) 3 
 P∗ 
       
 P1 
  
    P&

    


   
  9   
  
 &
      " P2 ∈ N2(P)  
  
  k = 1, . . . , kmax 3
  P∗ 
         
  

Pkmax ∈ Nkmax(P) 
 





  * & 
  
  
      P∗
     9  P&     "   P∗
   
  
  


















 	  
 

 N1, . . . ,Nkmax  7






  9    
 "    

&   " 


















































  O   
   A&

-"-   	  
 











 N1 5 
 

 Nf   
 A@@
BE
0('<1* G ' K<21'<27 *3 (*1<3<X*3 * !'3*





 / P  





* & k ≤ kmax !

6   
 
 P ′ ∈ Nk(P)
P∗ ← 			(P ′)
0
 F(P∗) < F(P) 
P ← P∗& k ← 1
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(w1, w2) ← argmax
vi,vj∈V
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   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W1 ← {w1}& W2 ← {w2}& V ← V \ {w1, w2}
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 ∗)
Gi ← {c ∈ C | h(c) ∈ Wi}
 D ← {G1, . . . ,GD}
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 / P& D& λ& m& ς
P0 ← P& D ← ∅
% i  ? - ς !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0
   	 ci Q ci = cj &   i > jR 
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Gg(ci) ← Gg(ci) \ {ci}& Gj ← Gj ∪ {ci}
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   
 / {Tb}Bb=1& D& T0& ω& µ& ν& ζ& κ0& λ& m& ς& ϕ0& ψ& γmax& ηmax& ηlocmax& F ∈ {F1,F2}
T ← T0& η ← 0& γ ← 0& κ← κ0& ϕ← ϕ0& P ← {Tb}Bb=1& P∗ ← P& P ′ ← P& D ← D& n ← 0
* & η < ηmax !

n ← n + 1 (∗   ∗)
0
 n = 1  (∗ 15 6      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{T ′b }b∈B ← P ′
%  Gi ∈ D !
 (∗   0  D ∗)









 F(P ′′) < F(P)  (∗    	 ∗)










> (y ∼ U [0, 1)) 
P ← P ′′& γ ← 0 (∗   	 		 ∗)
0

γ ← γ + 1
0
 F(P ′′) < F(P∗) 
P∗ ← P ′′& η ← 0 (∗  	 ∗)
0

η ← η + 1
0
 Qn mod µ = 0R 
T ← ω · T (∗     ∗)
0
 Qγ > γmaxR 
T ← T0& γ ← 0 (∗  ∗)
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33QP∗R (∗  ∗)
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   $ (p1, p2, p3) = (1/20, 1/25, 1/40) S
 Γ1 = (0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1, 1, 2, 2, 3, 3, 3, 4, 6, 6, 6, 9, 13, 15) S
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